Protective effect of pre-recovery surfactant inhalation on lungs donated after cardiac death in a canine lung transplantation model.
Warm ischemia-reperfusion injury related to donation after cardiac death is a crucial issue in transplantation. Because surfactant function deteriorates in lungs during warm ischemia, we hypothesized pre-recovery surfactant inhalation would mitigate warm ischemia-reperfusion injury. We rendered donor dogs cardiac dead and left them at room temperature. All animals received ventilation for 60 minutes starting at 240 minutes after cardiac arrest. The animals were divided into 2 groups: NS (normal saline, n = 7) group, which received aerosolized normal saline, and SF (surfactant; n = 5), which received aerosolized surfactant. The lungs were flushed and procured, and the left lung was transplanted into recipient dogs. At 45 minutes of reperfusion, the right pulmonary artery was ligated, and the left transplanted lung function was evaluated. In the NS group, 2 of 7 dogs died at 75 minutes after reperfusion, whereas all 5 animals in the SF group survived for 240 minutes after reperfusion. The SF group showed significantly better dynamic compliance, oxygenation, and wet-to-dry weight ratio. Furthermore, the SF group had higher levels of high-energy phosphates in the lung tissues and lower levels of interleukin-8, tumor necrosis factor-α, and protein in the bronchoalveolar lavage fluid. Histologically, the lungs in the SF group showed fewer signs of interstitial edema and hemorrhage and significantly less neutrophilic sequestration than those of the NS group. Our results indicated pre-recovery surfactant inhalation improved graft function, maintained adenine nucleotide levels, and prevented alveolar-capillary barrier leakage, resulting in the attenuation of warm ischemia-reperfusion injury.